Modification of intracellular free calcium in cultured A10 vascular smooth muscle cells by exogenous phosphatidic acid.
Exogenous phosphatidic acid (PA) was observed to produce a concentration-dependent increase in [Ca(2+)](i) in cultured A10 vascular smooth muscle cells. Preincubation of cells with sarcoplasmic reticulum Ca(2+)-ATPase inhibitors (cyclopiazonic acid and thapsigargin), a phospholipase C inhibitor (2-nitro-4-carboxyphenyl-N,N-diphenylcarbamate), inositol 1,4,5-trisphosphate receptor antagonists (2-aminoethoxydiphenyl borate and xestospongin), and an activator of protein kinase C (PKC) (phorbol 12-myristate 13-acetate) depressed the PA-evoked increase in [Ca(2+)](i). Although EGTA, an extracellular Ca(2+) chelator, decreased the PA-induced increase in [Ca(2+)](i), sarcolemmal Ca(2+)-channel blockers (verapamil or diltiazem) did not alter the action of PA. On the other hand, inhibitors of PKC (bisindolylmaleimide I) and G(i)-protein (pertussis toxin) potentiated the increase in [Ca(2+)](i) evoked by PA significantly. These results suggest that the PA-induced increase in [Ca(2+)](i) in vascular smooth muscle cells may occur upon the activation of phospholipase C and the subsequent release of Ca(2+) from the inositol 1,4,5-trisphosphate-sensitive Ca(2+) pool in the sarcoplasmic reticulum. This action of PA may be mediated through the involvement of PKC.